p38 mitogen-activated protein kinase (MAPK) is activated by noradrenaline and serves a cardioprotective role, whereas adrenaline induces p38 MAPK dephosphorylation.
1. The aim of the present study was to investigate the role of p38 mitogen-activated protein kinases (MAPK) in mediating the effect of noradrenaline (NA) on cardiomyocyte cell viability. 2. Cardiomyocytes from embryonic chick heart were treated with various concentrations of NA, phenylephrine or isoproterenol and p38 MAPK activation was determined by western blotting. Total cell death was assessed by the 3-(4,5-dimethyl-2 thiazoyl)-2,5-diphenyl-2H-tetrazolium bromide assay. Apoptosis was determined by specific DNA fragmentation. 3. At 100 micromol/L, NA produced a significant increase in cell death that was associated with microscopic changes and DNA fragmentation indicative of apoptosis. The p38 MAPK inhibitor SB202190 (at 1 micromol/L beginning 1 h before NA), reduced NA-induced p38 MAPK activation and significantly accentuated NA-induced cell death. In contrast, the mitogen-activated protein kinase kinase ERK1/2 inhibitor PD98059 (at 1 micromol/L beginning 1 h before NA) did not significantly alter NA-induced cell death. These effects of NA were mediated, in part, through alpha-adrenoceptor because phenylephrine (100 micromol/L), like NA, also induced p38 MAPK activation. However, 100 micromol/L isoproterenol produced a sustained dephosphorylation of p38 MAPK. 4. These data show that NA-induced p38 MAPK activation, through alpha-adrenoceptor, has a protective role in cardiomyocytes to antagonize NA-induced cell death. In contrast, beta-adrenoceptor stimulation produces dephosphorylation of p38 MAPK.